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ABSTRACT : 



. PROBLEM TO BE SOLVED: To cancel the problem that impurities are 
not doped to 

the sufficient region of a collector layer, high-frequency- 
characteristics are 

reduced due to Kirk's effect, and parasitic capacity that is 
generated between 

a base and a collector is increased when SIC implantation is made to 
the entire 

surface of the collector layer since the SIC (selectively ion- 
implanted 

collector) implantation is vertically carried out to the surface of 
the 

collector layer from the opening section of the base in a 
manufacturing method 

of the conventional HBTs (hetero bipolar transistors) . 

SOLUTION: If SIC implantation is made from a slanting position 
when the SIC 

implantation is carried out from a base opening section 118, the SIC 
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implantation is not made to the entire surface of a collector layer 
108, the 

parasitic capacity that is generated between a base and a collector 
can be 

reduced, a collector implantation region 125 is extended at the lower 
portion 

of the collector layer 108, and hence Kirk's effect is inhibited, 
thus 

improving high-frequency characteristics such as a cut-off frequency 
fT and the 

maximum oscillation frequency f 
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msmz&xvz^vffm&m 2 5<oBnB8#>h$ 

bifX'^h. 

[0052] lk&^x. m^mmiz mzmmmm 

[0053] OT. z\ff)X d Srrv^f X«B&£«&£-f £ 

^m^mm.mm.<mmimi l z^x. 02-1 25- 

[0054] {m2<7ymmmm) m2~~9\xmty<r) 
&2<Qmfommzmh^#mm.cowm:nzii<t 
msmxht. m2-8tx\m^m#mm 
emmiMkm-xbht:*). wm^m*. 

[0055] *mfo<mmcr>m$ni. m 9 iz^ctx 0 
tz. mamiicowgmbtem*'). wjxwx? 

1 2 7 £Jflwc<.-x|iip& 1 1 8£ Y =74 X-yf-y^ 
TWlKUSf*. K7X^ 1 2 7 5:I^JrfS 

**><5 S I CiiA-f ££TJ>6. 
[0 0 5 6] ffi^l^XhVX?12 7{iljKmgjgfc 

AftSOJdSJi^-x^PUP 1 1 8cDB^£W 1 b WJ 

xy-?x?\27<owami,zz.~>xm.&h. Ltzt^ 

X. mUf. ®30*ftgll 12<0|gWS-100nm. 

mvmmi 1 3ons$-ioonm, H2<oiesw 

1 16<9KJ?£l OOnm, Si/Sii-,Ge,fll 
OOif^lOOnm, W^hVX? 1 2 7«0&ff£ 
ljitm. <-X^P«Ul l8«H1tWU400nm 
btlb. aAftJK126t0^yv f xyb^l.2/zm 
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1 2 

( V- 1 2 7<0&J? 1 /t m+m 1 (Officii 

i3^)sjso. i^m+m2«o»i«rai lenmmo. 

ljtzm) fc0.4;itmi:tf)Jt0. 4/1. 2^0.3 3fc& 
-?T. ^-X^Pgpi 18S8J;9i>fi*0.2X0.33 
^0.07jum^fflI^N-M3U^^Sl 08tC*X'S I 

c&A-ts^ l^->t, 

7-y>0. 1 *t m£{J«ffl3-f SSMHCS I C&A-f 

[0057] *<9f&, gUPSSl 18&atTN»S(CH 
10 -7"$ii3t^'JSi^«lghri,c:i:tcii9xi.y^mffi 
1 28fc»*WS», laj&aSriSLTNS^ttlJjSrS i 
/SiGeJll 10^JfeUrri.^tfciO. ^f/TS 
iS*txS-/^ll 19*»JOT4. EULL 

Si:«^S^S^JggaKl 2 2£7E&£t£l8£tiT, 
012K*rfHBT*^j£$ft6. Jjftj, x*.y^«ffi 
1 2 8J4. *U S i fcfUT S i Ijite&ijgffl"^* 

[0058] xmmommxn. m±««fc o u 

20 ffl-TS^fcfcJ:*). Si/Sii -iGexfl 10*»^ 
SlW^-Xfc^-XlfiPSffl 1 8i:0£-*>-frV-v> 
£JRSfc»tc«&£3*ifcm<0&Sm 1 3 
ttJBjffit&N-malsir 9m 1 0 8£0««tc*T-f 
*V&A£lTd K-X ■ zi\s??ffl 
lzft$i-t&&£®§;£1jmri ZtWTZ ZbbUz* 

zbwxzz. Ltitf^x. mimmnfi&xvmx 
mmm. f ... %bismmm<7)\in±wmix'* 

30 [00 59] m3<r>m&mm)mio, iu4*n 

^Kffl0-Cfc&. ^rfc. 0 1 0 iZ^ZtifzW&mco 

?>^mm<rm&iMb m-x-h *) . 02-8^$ 

W^hVX^l2 7tJi^2<0ffiS®l 

1 2£R*£Lfc&(=S I CSAi&^fLS^i-CJ)^. 

[0060] ^3onifi<o^®-ctt. m 1 0 tcstti 5 

<-XPaP951 1 8i^Mlfci. S I C&A£ff 
40 *>TfcV^h^X^12 7Srl**L. i5ctC7x ybx 
•y^y^fflVT^SfJ^JtSg^l 12&tRfc*LTSi 
/Sii-,Ge,«l 1 0Zm&Zlt&. 
[0 061] *<m. Hllfc«^-J:dfc. aEAflSl 

2 6^t»^rsicaA^^)jijr*^ffv\ 
mjmi25mm-h. 

[006 2] Ui/Xh-?X?1 27Hm£ZtlX\.*&tl 

if>Jm2 <7)msa<mmizit^xmA^±^ <^-?>z 
biMmxbz. m£Mi 13.11 6commaxx/K 

-X^Pgfl 1 8«@^&Wl*<|g2<0|liS^!8fc[ilt 
50 (W1=0. 4jtxm) ^-Xggpasi 1 8Sg*^ 
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1 3 



Wcko.4Mm*m0)N-m3i>??si 08t&A-*-3> [13 1 *mi<m2&xv&3<r^mw.zmh 
z timmxbh . ^-xnnat 1 1 snmmw 1 # ^mmco$mi.m^t\mmm 



[o o 6 3 j *co&. m2<D$m<m®tmmz*=i y [05] *m<7>&2&£vm3<?>m&<?>&mzmh 
fmm 1 2 8*m#>&*. x $ - y 1 1 9 ^Ms^gngjitiffiusi 

&mm& 1 2 2 * «&s^-6i;g£i£T .012 (^-th ^i^mmmmz^tmmffiftm 



[oo64] ^mmmmx^ uukoj 0 zxnzm 10 ^^g^sBsis^-mffifw® 

ffl-tSitfciO, Si/Sii-xGexJll 10*>£>& im8l*minfll2&£Vm3(rmifo7>&B£mh 

m^-xt^-xmn® 1 1 8t<7)-&hit-?-i;y ^mmm^m^mi^-mmmfm 

zmi-zx>misi.istrt:mcryimmi 1 3*^=5riit [09] *m\com2co^mBizt5v&¥mmm 

xymxtffozktfxzz. mizK-xmam 1 8 [01 0] *m\nm3<rm&.(omwizm h^mikgk 

wrnmw 1 m 2<rmk<rm& x vm^m&x-hmz m.^m^i.m^tmmmm 

izmtf&?z>n-mziu??mi 0 soawfcaTM* [011] #fra<om3<ojiifc^ffiE{cfctt&^#§£ 

£®M.Zimt&ZtW?Z htti>iz*-?mktW [012] *mfr®2isJ:Vm3?m&<OBmizisV 

mth z wt? h^mmmzmfth zb#x-% 20 s^fl^g^issxs^flHiffiiSffiia0 

Lfzw-vx. mimm. fiax vrnkmrnm. [013] m&mimmmwmm 

[0065] #iofe<o»ffifctJv^T. ^xnfltjs [01 5] v^<r^i^m<m^JM^-mmm^. 

Z^thtVX-yVvyfX? (HBT) izMLxm 0 

ffl^ig-cfts. 0 

[ o o 6 6 1 rta^-^fcs i g e8&E£ffln [017] m^m#^umm.m^-twmm^. 

fflv^HBTtJtLTtJ^nTSgTfcS. 30 [018] 1J!5fcO^f^S<0i^gSr^-tl8riifllfi£ 

[0067] 0 

[3feBjo&ai] *i&BBtt. x * ./ ?®±.mmzttt:m [019] «aw^«^<^^g^^-riinBflijs 

A-rs^fc{ci03^^^aA«^»^&^«^ [020] ^tw^{^a<osj§xg*^^sfffifflfiS; 

wwtjsu ^tmvT^&n^zLizw^xm i®2 2] m&^Miwmmmz*-mmmi8. 

faiz&wzimji. rthmwmj&izmikK-ix^ 0 

h<^x\n^-x<omm\zh^99^mdm 40 [023] mm^^w&wmmmm 

ti&tiz. -etotea. <-x • ^v>?*mm>&&%tf vm<nwm 

&mti. t^t-iymtmtetihtLtb^ 100 s i 

«tfc»tsMii^aiafii3itjfSA5sgjgjftiSf.a,^ 101 n*wwt>&?t-m 

t'co&mmm<?)i&TZffi±Lx»mfflmcofa±.zm 102 waaw^gisajm 

Z>Z\b#T%h. 103 T-f-T-M'^ 

[0ffiogj#^i)iBH] 104 Ktmp'mmm 

[01]*^(omi<7)SliSo»©{c4J{tS^«^m 105 &10*fe»tt 

£^t»rHtitj£0 106 &2<?>imfa 

im2i *wmm2ty£vm3<?)mk<?mm£t5v& 107 ^o-M^yf- 

^immmmxmz*i-mm®f8m 50 ios N-i3i/?^i 



0.2^tmTfc-5Tt>. ft±0.2Mm^|||<0N-a3W 



[04 1 *m&m2t5£vmmi&mBizm& 



[07 ] *m\m2&xvm<rm&.mw<zmh 
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109 ftAwmm 

110 Si/S ii-.Ge.Jl 

112 W,3(T>fflm 

113 m<?mm 

114 llioiM Y*7*->v 

115 BjfcJlP'MSiJf 

116 &2<7mm 

118 ^-XKM 

119 XS^I 

120 W,?.<rrtAY*}*-)V 
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1 6 



121 

122 &mm. 

123 (lll)7rHrvb 

124 (311)7r-k7b 

125 3l^*&Alg$ 

126 aAAS 

127 l^XhVX? 

128 X$y?l 



10 



[01] 



[02] 



122 



122 121 122 
118 / 113 / 128 




102- 



105 106 105 107 107 105 102 109 




100 Slj&ft 

101 N+3tm*>a*m 

1oz N+fiau^IfcttlUB 

103 T-rf— m/>* 

104 ^ttfflp+awuui 

106 «1<D«tttt 
108 «2«IB»» 

107 5r*n-H/>* 

108 N~fi3l,4*Ji 
108 *44>fe&0 
110 Si/Si, -*G»* ft 

113 Sid>WMl 

114 JIICOIMK 1 ^*-* 

116 iiJitflprBBut 



118 

118 ^-XBDtt 

119 

i2o »2(w-rK^*~ 

121 
122 

123 (lll)^Wrh 

124 (31 Dirrtvh 

125 ai^ttfcMW 
128 XS^tll 
W1 X-XMO* 
W2 TO**-** 



1% 103 108 fOI 100 



100 amm 

101 h^sa^a^t 

102 N*£au**3I3tfJUi 

103 ^-f— 

104 ^p^SHdM 

105 SKDftfttt 

108 «2<D|B8tt 

107 *srn-Hs>+ 

108 N-flnU^^H 

100 



[03] 



no 




108 '100 



100 

108 irffiau*** 

109 

110 Si/Si ,-«G»« ■ 
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[04] 
107 



[05] 



102-~- 



n 107 

HO 113 112 / 102 109 




113 112 Itt 



33 



10O 

101 N*&a*a*ji 

103 ^-f-^bi^ 

104 fttftp+attft* 

106 lUCDlfeW* 

106 l2(D«g» 

107 IffU-H^f- 
100 944168* 
110 Sl/Si.-gGei JR 

iiz msoifeni 

iia ttiattM 

114 »1«^-fK»X— * 
W2 



112 
113 

114 JW 



[H6] 



[07] 



10S 



126 123 

107 \ Imn3 



109^ 
102- 



112 



102 109 







rs \ \ 



104 103 no 101 



100 

101 N+&a*a*a 

102 N+ffl3b*MlSttlUi 

103 T-r-^U>^ 

104 »W5P*fltttt» 

105 ai$ft*» 

106 «20feft* 

107 VYOr+UW- 

109 S4A|HMi 

110 St/Si i-iW ■ 

112 mxmmm 

113 »i<Dita« 

114 fti**<fK94— * 

116 WaftP^HSUB 

123 (HDTrlryh 

124 <3H)?r1rs* 



116 



116 



[019] 



116 92«>|BH 
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IMS] 



m 123 

109 W1Q5 1 



102- 




too sjjts 

101 rraiw>2^ii 

102 N + ffl3U^3l*WUl 

103 T-r-^M^^ 

104 smmf**w8Bsi 
io$ niDttft 
loo mmmm* 

107 WO-K/Vf 
100 S44XMMI 
110 St/Si i~iG»i ■ 

112 mzommm 

113 ftiaiesjt 

114 WWHPb*— * 
110 W*SP*S8I» 
118 «£<D«M 

118 *-*«o» 

123 (1 11)77**)- 

124 C311)77HE9h 



[09] 



m 123 




100 sUMt 

101 N+aa»A*a 

102 N*fi3l/$*$|£aui 
103 

104 ftttJSP+SHftM 
100 910HUMC 

106 $*2CD*«* 

107 >Vt3-KU>^ 
109 

110 Si/Si, - 
112 



113 momma 

114 »iw-rP74— ^ 

110 WttftP+Ssifl 
110 *24>«8ft 

118 

123 (111)7r*7h 

124 {S11)7rfe?h 

125 =lH*&A1W* 
126 

127 UPXMfX* 
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[012] 




100 

101 N*sa*a*> 

102 N*ttDU**5l&tfJlJ| 

103 ^r^-t/Hx^ 

104 ^iffl^asiui 

105 ttiaXe** 

loe momm* 

107 '✓VD'+U^ i. 

ioa H-m^^9m 

100 *44>ftM 

110 Si/Si ,-*0»* 

113 «1<I>«t» 

114 »1(W^^ 
11B »«fiP + H8JB 



no S2d>m» 

no 

118 IS?** 

ISO KJUWW**-* 
121 
122 

123 (111)^rtvf 

124 <3i DTrfcyh 

125 ^i^mflWI 
128 X5v«« 

W2 pm*r-xm 

W3 n#*-ABHB* 



[013] 




100 

101 N+sa*>&*fl 

102 N*Sf3L^5»3i&UiL» 

103 tV— 3fH*>* 

104 awRp+fitttta 

108 ttKDtta* 

106 «2<D46*ft 

107 WO— hb>^ 

108 N-fla^^B 



108 

110 Si/Si, -xG»i A 
118 ttlOftWf 
114 flMtttM'K'T*-* 
116 ftftftP+fiSW 

118 %20*mm 

118 x-xno» 

118 X5tf*» 

120 «2aw-YK^<— IV 



[014] 



[015] 



102- 



105.105 105 1 07 107-105 102 109 



104 103 108 101 100 



11,0 109 

7 — ; — Gr^ 



100 



100 8IM 

101 K+xm*>z*m 

^02 N*!tlU^l»BiLJi 

103 TV-^LC/f 1 

104 #*ffip + sm» 

105 ft1«M£|t<fc 
108 flteOftfi* 

107 WD-K/>f 

108 N'SluUf *W 
108 «440«M 



ioo Sinn 

108 N-fflDUir4rBJ 

100 840«ft9 

110 Si/Si,. ,G* a 
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116] 




117] 



H3 112 m 

ML 



4Jj 



100 &mm 

101 &am*>**m 

102 N^fiau^^i^aui 

103 x-f— ^l/V* 

104 #J*fflP*ffl*ttJi 

106 »1CD«ft* 

ioe W2jamm* 

107 WO-N/>f 

108 «40>ftWi 
110 Si/Si B 

112 ttaoxuur 

113 BlOttM 

114 »1<01MK»>*— 
W2 M8K-A« 



.112 
113 

114 S10*4P7*-JV 



[018] 



[020] 



124 123 
105 107 \ I tl4 T13 107 




too Bfftti 

101 meafcaaji 

102 Wfi3U**3teWLJI 

103 T-f— ^H^>^ 

104 ftWBP+agm 

106 HflHUM> 

108 m&Dum* 

107 J^O-Hxl/* 

109 *A4>*»« 

no siAi,-t(w, m 

112 m&twmm 

113 ftiOXMUl 

114 *10)^-fK'7#-JW 
118 HtftftP+BSlji 

123 (111)?Hn* 

124 (31 DTrtert- 




112 t3A»U 

113 ttUDttUJi 
118 tt2«H«MI 

118 Kr-XBPH 

128 =ll/**ftAWI 
wi ^-xnn« 

W2 

ws 
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[02 1] 



[022] 



118 110 1tt 




PR 



Hi 

Ll» 



TTT 

wr !! 



HO Si/Sii-afio* * 
114 «1<D*-fK**-* 
118 *-xna0 
wi *-*Ha« 
W2 
W3 




too stats 

101 N + fi«4Kfc** 

102 N^S=ll^9l«tbUi 

103 tV— ?HS>* 

104 »»ffip + »awi 

105 aiaaMW* 

106 tt2<Z>ft8* 

107 */W-K/>f " 

106 N-aau?*B 

108 H4UMMUI 

110 Si/Si i-ilbi S 

113 mi««u 

114 *l<OtJ-fK*>*-* 
116 : 



116 

118 *-xna» 
us x***Ji 

120 »2<W-fK'>*-^ 

121 JBBMWMI 

122 *KES 

123 (iii)7rfe*h 

124 (S11)7rfe?rh 
126 3U**2A«tt 

128 xsv«a 
wi 

W2 AB^-xn 
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[023] 




ioo stfcfii 

102 rraau^fteflbui 

103 T<r-yv\sy* 

104 »g)ip'st»ka 
106 Biaeatt 

106 ff20**# 

107 »/tn-M/>f 
log *44HttUI 
110 SI/SI i-iGtx H 

113 «1<D*M 

114 biowf**— * 

119 JUMP+Ssifl 



116 mamm 

118 X-XWP» 

no x&j*m 

120 »2fl)1W7*— * 

121 mug* 

122 MEI 

123 (HDTrtoh 

124 (311)?rtZ7l» 

126 ^uwraxmt 

126 XStTOI 



W2 ft»K-vMH 
W3 nftH-XJHJEB 



